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(57) Abstract 

A monitoring instrument (or hnmnometer) comprises a casing 
(10) having a section (14) which can be pivoted between one position 
generally flush with a top bee of me casing, and a second position 
which is generally vcrucaL The pivoted section (14) mctadea an 
elongate sample chamber (15) to receive a sample. The instrument 
has a light detector arrangement for sensing light emitted from a 
sampk inserted into the sample chamber, to provide a measure of 
me light cmififfd in a predetermined ume period. The instrument 
is used tot mom'toring bio4ununescent light emission, in which a 
swab, pec-moistened with breakage reagent, ts wiped over a surface 
to be tested, men contacted with enzyme solution so that light will 
be emitted from the swab sample if U has packed up cells: the swab 
is then inserted mto a transparent cube which is placed in the sampk 
chamber (15). 
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Bio-luminescence Monitoring Apparatus and Method 

This invention relates to an apparatus and method for 

monitoring bio-luminescent light emission, particularly but not 

solely for use in hygiene monitoring. 

It is known to test for micro-organisms or other 

5 cellular material by taking a sample and releasing adenosine 

triphosphate (ATP) contained within the cells using an 

appropriate reagent together with the enzyme luciferase in 

order to cause the emission of light. The light output is 

related to the concentration of ATP in the sample and hence the 

10   contamination present. 

Hitherto, a typical testing procedure has involved 

wiping a pre-moistened swab over a surface to be tested, 

contacting the swab with a breakage reagent to transfer 

bacteria or cells from the swab to that reagent and thereby 

15 releasing cellular ATP, then transferring the extract to a 

cuvette containing a liquid of the enzyme luciferase, such that 

light is now emitted from the liquid in the cuvette. The 

cuvette is now placed into a light-tight chamber of a 

monitoring instrument, or luminometer, which measures the light 

20 output over a predetermined period of time (typically 10 

seconds): this measured light is a measure of the quantity of 

cells picked up on the swab. The procedure depends upon 

transferring cells from the surface to the swab and then to the 

breakage reagent, but in practice this is inefficient because 

25  only a proportion of the cells will be transferred. 

In accordance with this invention, there is provided a 

method of testing, comprising wiping a swab, pre-moistened with 

breakage reagent, over a surface to be tested, contacting said 

swab with enzyme solution such that  if the swab sample has 

30 picked up cells, light is now emitted, then measuring the light 

output directly from the swab. 

This method avoids inaccuracies associated with 

transfer and dilution losses of hitherto known methods using 

ATP extraction. 

35 The swab is moistened with breakage reagent before it 

is wiped over the surface to be tested.    Preferably a number 
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of swabs are pre-moistened in this manner,  then enclosed in 

protective tubes until required for use.   After wiping over the 

surface to be tested, preferably the swab is dipped into the 

enzyme  solution  for  a  pre-determined  time period   (e.g. 60 

5   seconds), then returned to its protective tube.    This tube is 

preferably transparent so that it can then be introduced into 

the monitor to measure the light now being emitted from the 

swab owing to the release of ATP from the cells picked up on 

the swab from the surface being tested.    We have found that 

10  polyethylene    often    emits    a    low    level    of    light, by 

autofluorescence:    we have found that polypropylene does not 

exhibit autofluorescence and is therefore a suitable material 

for the protective tubes for the swabs used in this method. 

Also in accordance with this invention, there is 

IS provided a monitoring instrument (luminometer) comprising a 

casing having a section which can be pivoted between one 

position generally flush with a top face of said casing and a 

second position which is generally vertical, said section 

including an elongate sample chamber to receive a sample, the 

20 instrument further including a light detector arrangement for 

sensing light emitted from a sample in said chamber and 

providing a measure of the light emitted in a predetermined 
time period. 

This instrument is able to receive an elongate sample 

25 for measurement of its light output: for this purpose the 

pivoted section is moved to its generally vertical position. 

However, when not required for use, this pivoted section can 

be pivoted to its position generally flush with the top face 
of the instrument casing. 

30 The luminometer is thus able to receive a swab when 

returned to its protective tube, or sample tube. Preferably 

a light tight cap is provided for the open top end of the 

elongate sample chamber, and this cap is slidable into a 

position in which it detents: in being slid into this 

3 5 position, the cap bears on the top of the sample tube within 

the sample chamber, to depress the sample tube and 

correspondingly displace a member on which the sample tube 

rests; this member now bears against a shutter to pivot the 
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latter from an opening to the light detector. 

Embodiments of this invention will now be described by 

way   of   example   only   and   with   reference   to   the accompany 

drawings in which: 

5 FIGURE   1   is   a   perspective   view   of   a monitoring 

instrument or luminometer in accordance with this invention, 

shown with its sample chamber section pivoted to a closed 

position; 

FIGURE 2  is a similar view of the instrument, shown 

10   with its sample chamber section pivoted to an in-use position; 

FIGURE 3  is an enlarged vertical  section across the 

instrument adjacent its rear edge; 

FIGURE 4 is a section on the line IV-IV of Figure 3; 

and 

15 FIGURE  5  shows  a  swab,   swab protective  tube  and an 

enzyme containing tube used with the luminometer in a kit. 

Referring to Figures l and 2, there is shown a 

luminometer the housing or casing 10 of which is of generally 

rectangular, flat form arranged for the monitor to rest flat 

20 on a table, bench or the like. The top face of the casing 10 

has a window 11 through which a numerical display is presented, 

a number of translucent windows 12 through which indicator 

lights (LED's) are visible when energised, and a touch- 

sensitive   panel   13   to   operate   a   "start"   switch   of the 

25 instrument. The luminometer further comprises an elongate 

section 14 extending from front-to-rear of the casing 10 along 

its right hand side, this elongate section 14 being pivoted to 

the casing at the rear of the latter. Normally the section 14 

is in a closed position in which it lies flush with the top 

30 surface of the casing, as shown in Figure 1, but the section 

14 can be pivoted to an upright position as shown in Figure 2. 

The pivoted section 14 is formed on its underside with 

an elongate, tubular chamber 15 which has an open top normally 

closed by a light-tight cap 16.   At its bottom end, the tubular 

35 chamber 15 merges into a larger-diameter cylinder 17 which is 

mounted for pivoting about its axis, to provide the pivotal 

movement of the section 14. As shown in Figure 3, the opposite 

ends of cylinder 17 are journalled in fixed annular flanges of 
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the casing 10:   one end 18 of the cylinder 17 is closed, whilst 

its other end is open but journalled to a fixed circular wall 

19 having an integral tube 21 which extends across the width 

of the casing 10 adjacent its rear edge and bottom wall: the 

5   tube 21 houses a photomultiplier P the sensor face of which 

lies just behind an end 20 of tube 21 which projects into the 

cylinder 17.   A shutter 22 is pivoted to the fixed wall 19 and 

normally lies across the end 20 of tube 21 to prevent light 

reaching the photomultiplier P.     Alternative forms of light 

10   detector may be used instead of the photomultiplier, e.g. an 

avalanche photodiode or junction light detecting device. 

The cylinder 17 has a member 23 slidably mounted in it, 

as shown in Figure 3. Member 23 is a transparent tube, closed 

at its lower end, and having a skirt 2 4 depending from its top 

15 and extending around it. The member 23 is biassed upwards by 

a compression spring (not shown). When the member 23 is 

depressed against the bias of its spring, the lower edge of the 

skirt 24 bears against a projecting pin 26 on the shutter 22 

to pivot the latter about point 25 to its open position (Figure 
20 4). 

The luminometer casing 10 houses a pack of rechargeable 

batteries against its bottom wall and above this a main circuit 

board is mounted. The liquid crystal display is mounted on a 

further circuit board above the main circuit board. 
25 In us* to measure the  light output of a sample, the 

sample swab is inserted into an elongate plastics sample tube 

28 as will be described below.    This sample tube 28 is then, 

inserted into the elongate chamber 15 of the section 14, so 

that its lower end is received by the tubular slidable member 

30 23 in the cylinder 17. Then the cap 16 is pivoted up to an in- 

line position over the top of the elongate chamber 15, and is 

then pressed down to a position in which it detents: during 

this movement, the cap 16 bears on the top of the sample tube 

28 to press the latter downwards,  and in so doing depressing 

35 the tubular member 23 against its spring bias, and in turn 

opening the shutter 22. In its detented position, the cap 16 

closes the top of the elongate chamber 15 in light-tight 

manner, and also operates a switch, preferably a micro-switch 
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to enable the electronic circuit of the monitor. 

Now the user starts the luminometer, using the touch- 

sensitive   panel   13,   and  the   light   output  received   by the 

photomultiplier, in a predetermined period of time, is measured 

5   and displayed as a numerical count.    The luminometer will not 

start unless it is enabled by closure of the switch by the cap. 

In order to prepare a sample, a swab as shown in Figure 

5 is used: the swab 3 0 is in the form of an absorbent bud on 

the end of an elongate stalk 31.    The swab 3 0 has been pre- 

10 moistened by dipping into an appropriate swabbing solution (ATP 

breakage reagent), and then stored in an elongate tube. The 

swab 30 is wiped back-and-forth over e.g. a work-surface to be 

tested, at the same time turning the stalk 3 so that the whole 

periphery of the swab 3 0 will come into contact with the work- 

15 surface. During the swabbing, the ATP is released from 

cellular material picked up from the surface being wiped. The 

swab is then dipped into a small tube 32 containing enzyme 

solution so that light is emitted. The swab is then put back 

into the sample tube 28,  which is then introduced into the 

20   instrument to measure the light output. 

Preferably the luminometer is used in a kit which 

comprises a carrying case for housing the instrument, a 

plurality of swabs in their protective tubes 28, a plurality 

of  enzyme-containing  tubes  32  and  a  stand  for holding the 

25 latter tubes. The swab stalk has a plug at its upper end to 

seal into the top of the tube 28, and the enzyme-containing 

tube 28 is formed with an integral plug. In use of this kit, 

the swabs may be pre-moistened and stored in their protective 

tubes  and  the  tubes  filled  with  enzyme,   all  at  a central 

30 laboratory, to enable easy use of the kit in the field, and has 

the benefit of being "food factory safe" as the kit does not 

contain any glass or wooden parts which would be hazardous in 

such environments. 
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1) A monitoring instrument, comprising a casing having a 

section which can be pivoted between one position generally 

flush with a top face of said casing and a second position 

which is generally vertical, said section including an elongate 

sample chamber to receive a sample, the instrument further 

including a light detector arrangement for sensing light 

emitted from a sample in said chamber and providing a measure 

of the light emitted in a predetermined time period. 

2) A monitoring instrument as claimed in claim 1, further 

comprising a light tight closure for the open top end of said 
elongate sample chamber. 

3) A monitoring instrument as claimed in claim 2, in which 

said closure is slidable into a position closing said open top 

15 end of the sample chamber, for depressing a sample tube 

disposed within said chamber, a member being provided on which 

said sample tube sits, said member being depressed upon 

depression of said sample tube to cause a shutter of the light 
detector arrangement to be opened. 

20   4) A method of testing,  comprising wiping a swab, pre- 

moisted with breakage reagent, over a surface to be tested, 

contacting said swab with enzyme solution such that if the swab 

sample has picked up cells, light is now emitted, then 

measuring the light output directly from the swab. 

25   5) A method as  claimed  in  claim  4,   in which  the pre- 

moistened swab  is enclosed and stored  in a protective tube 
prior to use. 

6) A method as claimed in claim 5,  in which the swab is 

dipped into the enzyme solution for a predetermined time and 

30   then returned to its protective tube. 

method   as   claimed   in   claim   6,    in   which said 
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protective tube is transparent and is next introduced into 

monitor to measure the light emitted from the swab sample. 
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SUBSTITUTE SHEET (RULE 26) 
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FIG. 5 

SUBSTITUTE SHEET (RULE 26) 


